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A PERSPECTIVE ON THE STUDY. 



Changes inr science achievement of ages 9., 13 
and 1? have been previously reported \n A 
Capsule De^nption of Change.^ in Science 
Achiei-emem ^ These change m science 
achievement were rfot consistent in all regions - 
of.tjie countr>' or for black and white 
>^udents alike. This report examines in. greater 
OTtail the differences in echieve/nent trends 
between the Southeast region^nd the-rest of. 
the country' and between blacks and whites in 
both of the^ ar^as. These trends are reported 
in Chapter '3. 

« • • 
A 'vanety of j^ctors affect academic achieve- 
ment* over ^ime. Among these fa'ctor§ are . 
cRanges m enVoUment patterns, in ^ciencel • 
changes m federal funding patterns, changing 
migration patterns, changing pattf^rns in the 
j-acial ^camppsition of the schQoLs,'<hd:T^ng 
regional in^ustrializanon patterns, changes m 



the science oumeulum and^ changes m socio- 
economic status. While National Assessment 
and others have exa^iined some of these, a 
great deal njpre research stiil needs to be; 
done tg understand the relationship of these 
vanous factors to achievement. Caution must 
be taken not to attribute cause-and -effect re- 
^lationship to any one «fafctor. The factors 
listed here are in no sense exhaustive, yet 
they 'fxAnt out some of tjie difficulties* 
involved in interpreting observational data 
and underscore out concern* that the 
information, presented 4n this report is 
cautiously and carefully considered. 



Sahunal Asscssmcjits .^f Sctence^ 1^9 and 1973 A 
Capsule Description *bf Changes jn Science 
' ."Xt^MmnidO Report 04-8-00 (Washington, D.C.:^ 
Govermont Pnni :.g Office, 1^5). ^ ' 
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CJtlAPTER'l • ' , 

• A SUMMARY OF BASIC FfNDfNGS . 



This study present! re^onal and raciil t/^nds 
in ;icience achievement for blac.k and white 
6tudent$ ages 9. 13 and 17 between 1§69~7Q^ 
#and 1972-73. The majer achievement find- 
ings are: . - • ' 



1. 



Ii^thejllpfion as a \vhole. science achieve- 
ment dechned between 1969—70 and 
;1972--7§. Dq^lin^ between appro^fl- 
mat^iy 1 and 3 percentage points were 
obser\'ed for both blacks a^d wf|ite$ at 
, all Jthree ages, • ' • • 

Declines in science achievement were 
Smaller m tl^ Southeast than in the 
other regions. Although white students- 
■generally* -teowed declines ur science 
achievement yationrwlBe, the'de^Un^s foj 
^ wh]^ madents in the Southeast were 
gen«lty.not as great as elsewhere. • 

The achievemei^t oi 9-year-old blacks m 
^ the Southeast ii5pro\'ed'^d ;thet£ 
:::^ent of 1^ and 17-ye^-oSdT>Jgcfcs did 
not dt cline as much ^^'th^e^ormances 
of bhcks in the rest of the nation. 

For black -students of all three ages in 
the rest of the nation — the Northeast. 



Central and Western regions — declines 
m science achievement were generally 
larger than^hose of white students or 
/those of gmitljeastem blacks. The one 
.exception was at age 17. 

This stud)^ also presents chan^ng patterns m 
the racial composition of schools. The major 
findings are: • 

1. In 1969-70 the Soutiie^t4sm schools 
- were still segregated to a large extent 

with approximately' 70% of the black 
students attending .schools that had 
fewer than 10% white students. Abbut 
>^ 85%^ of the white students* attended 
school^i^at were between 80 and 100% 
white in 'composition. Three years later 
'{1912— IS) approximately 20% of the 
black studen&^ were in ^schools with 
fewer than 10% white students, and 
approximately 50% of the Southeastern 
blacks went to schools that were at least 
'■ = half white. ' 

V 

2. In the rest of the nation - the North- 
-east, CemTBl^ and Western -i^oas — 
school composition ^owed -relafively 
sniall changes bet^veen 1969 and 1973. 



CHAPTER 2 



METHODS 



Developmental History 

The National Assessment of Educational Pro- 
gress (NAEP) monitors the educational 
achievement of American youth at ages-fl^'S 
and 17. Each year since 1969 National Assess- 
ment has gathared information about 
lucationafachiev^ement across the countr\- 
and reported its findings to the nation. Dunng 
the first five years of Xhis endeavor, Natioiral 
Assessment Interviewed and tested more than 
4p0,00t) repi^^ntative young Amgricans. 
Basehne data on achievement in eightOeammg 
areas - science,l- social studies, music, 
literature, reading, writiag, mathematics and 
citizenship — have been collected and rep>ort- 
ed. By 1975 both science and writing had 
been assessed twice and data on changes m 
achievement m both learning areas were re- 
ported to the nation J 

National Assessment change reports are based 
on repeated cross-sectionat data that ^m pare 
the performtace of different students at two 
points m time. For example, NAEP assessed 
one probabilit>' sample of 9-year-olds to 
ascertain/ science achievement in 1970 and 
anothertotally different probabiTitj* sample m 
1973. Bach group is representative oC the 
population of students who were 9 years old 
dunng the assessment year. Thus, when we 
say that 9-year-old Southeastern-black 
achievement improved, we m^ that those 
who were 9 years old m 1973 achieved better 
than those who were '9 years old m 1970. 

The initial National Assessment science study 
took place m the 1969-70 school year. A 
second assessment was administered m 
197^-73.- • Ih both studies 9-yearold§, 



•18-year-<y.ds and 17-year-olds attending 
school were asked questions covering four 
broad educational objectives m science. These 
objectives are (1) that Americans ^ould 
know some fundamental facts and principles 
of science, (2) that they should possess some 
abilities and skills needed to engage m the 
process of science, (3) that they should under- 
stand the investigative nature of science and 
(4) that they should have some attitudes 
about science and appreciate its role in the cul- 
ture. Many of the questions asked m the first 

• science assessment were withheld from the 
public and repeated in the second science as- 

, sessmeht. For the purposes of this study, 
however, changes were analyzed only for cog- 
nitive questions. In all, 92 questions were 
asked at age 9, 67 at age 13 and 64 at ag^ 17. 

Statistics 

The data provide an estimate, of the percent- 
age of indmduals in .a ^ven grotip who could 
respond correctly to a giverT questic^. 
Approximately 65,000 students nationally 
participated in each science asseslment, with 
about 2,500 . of these answenqg a given 
question,' Acnievement trends were calculat- 
ed by comparing the mean percentage of mdi- 
nduals in a given group who responded, 
acceptably to the science questions m 
1969—70 with the mean percentage of mdi- 
^Aiduals m that same group who responded 
acceptably to the saipe questions repeated in 
1972—73. The difference between the means 
IS an mdicatof of the changes in the level of 
achievement for a given group.^ * 

The statistics in this report are'denved from a 
sample survey and are subject to samphng 
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v«inabilii\ betdUs*- ub>er\atiOn>'^e madt^^nh 
on a >ample. not on the eqiire population. 
Ihe pariuular j^a^nplt- in ihi> >ur\e\ is one.of 
a iarge number of ail pcfe^ible ^ample^► of the 
>ame ^riv that (.oukl'have beerr>eleaed u>mg 
the ^aroe sample deMgn The average or mean 
peftt nt^ ti>rrea lomputt^d from the different 
^a(nple>. iKen, would differ from ^ach other 

\ ;iiaf;dar(i error of thr mean i> a. measure of ^ 
lint' >amphn^.\anation among the means of all 
po^^lble samples A ->tan^ard error of the 
snean.ii used in determining the precision of 
the mean obtained in a partuular ^ample. The 
^intervals truTO two standard errors below to 
two >tandard errors above the corresp'ondmg ^ 
mean will inuude the average of all possible 
means in 95'"'- of the samples. A particuiar • 
interval computed in this way is called a 
^D '-^onildencv interval to indicate how cer- 
ta:n we arc thdt the interval we constructed , 
contains the average of ail possible sample> 
For example, if a mean were 50.0*^^ with a 
standard error of 0 5: then an approximate 
95''--coafidenc e lim;t would be^between 49 0 
and 51 0'- 

The standard error of the mean is also to 
determine the probabihty .of having obtained 
samples showing a change as large as the 
change actually observ ed when the average 'of 
all possible samples would have shown no 
decline l i.e., zero changed. 

Probability statements specifying levels of sta- 
ttst^cal significance ai^^ indicated in the t^xt 
by notation> such as (p<.04). That notation 
reveals that the reported change is statistically • 
significant at^lessjhan the 04 level. A'change 
a> large as thi> would be expected to happen 
by chance in less. than 4^^ of all possible 
samples, of this sizeS Because no significance 
level i> uhiversallv accepted, the comptited 
lev<^l was provided m each oase * 

Group Oe^nitions 

Students pariuipating m the Nation^ A>ses>« 
ment sMeniY- as>eH>ment w^re classified black, 
v\hite or other in 19(^9^70. breakdown of the 
•other"' rate^orx' vva> made in the 1ST2— 73 



V 

d!>>es>ment The^.e students were identified as 
Puerto Rican. Mexicaln-Amencan or other 
This racial identifuaticffi was done by the test 
administrators' using visual' observation and. 
surname^ if possible\ ' Because «of the 
diffuulties and cost involved m collecting 
large enough national sanrfole^ of the Mother" 
racial group> to pr(^de relial)le information, 
only data for black and whKte students m the 
nation are reported in this study. 

■ ■ \ ' " 

This report abo limited \o U\o regional 
«.ategones for blacks* and\ whites The 
ScijLithea>t region is coixiposecj of -^Mabama, 
.\rkansas . Flonda. Georgi^, Kentucky, 
Louisiana, Mississippi, North Carohna, South 
Carohna. ' Tennessee. Virpnia and West 
Virginia. The Nonheast, Central and Western 
regions make up^he cQrribined NCW region. It , 
includes the District of Columbia and all 38 
states not included in the Southeast. 



\ 

' "National A^es$.menb^ of Science, 1969 and 1^'* 3 A 
Cap<ule Df^npttort of Changcti in Science 
Achjeiement. Report 04^-00 (Washington. DC. 
Govf-mmenl PnnUng Office. 1975) and Wnttng 
Mechanto 1969- 1974 A Cap<Ule Descnption' of 
Chanf^e^ in \^ntinfi Mechanic^ Report OS \V 01 

* i\Vashm0on, DC Government Pnntmg Office, 

' The assessment schedule vaned for each age It^'fl 
The actual administrauon clat<»s were 

9 vearK>!ds Jan. -Feb. 1970/ ^ Jan.-Feb. 1973f 
T3 vear-olds Oct -Dec 1^69 Oct,-Dea 1972 
17-vear-olds March-M3>' 1969^ March-May 1973 

' Tne exact number of. students vahed in each year 
for the thne^ a^e levels See Appendix D. Tables 
D}— D3 jor a complete breakdown of the number of 
students in each saence assessment upon which data 
in this report are ba5.ed ' 

* It should be noted that when group^are of unequal 
<^\ze the mean of combined croups is not fjeneralh 
equal lo the sin[>9le average of the ineans for the mdi» 
vidual croups Furthermore, the ra cial ^ com po<;i lion of 

^ the repoiis abo changed between 1 969— 70 and 

1972—73 More detailed discus&ion is found* m 

Appendix A Data on c^oup proportions *dunng^ 

1969—70 and l'972"-73 are pven in Appendix A, 

Table Al 
< < 

.rackknifinc procedures were u«.od to estimate 
standard errors h\ Nalicmal Ass<*«*mcnt A general 
dL'^.cuKsion of those procedunr-s i< found in Rupert G 
MiHer, *".1ackknifinc V'anancei; Xnrtals of 
Mcth^-motiCKil StotufiCi. 39, No. 2. 1968. pp 
' ryS2- . 
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CHAPTER- 3 



REGIONAL AND RACfAL CHANGES IN SCIENCE' ACHIEVEMENT, 1969-73 



The achieveij^nt trends are displayed ui 
Exhibits 1 through 12. The point on the 
left-hand side of each graph represents tlie 
)%^an .regional achievement relative to the 
nation m 1969-70. The point on the ri^t- 
hand side of each graph fepre'senfe the mean 
achievement for 1972-73. The slope of the 
hnes depicts the ♦direction (up or down) and 
rate 'of change m performance b.etween the 
t\\o assessments. 

The data show a Consistent decline m achieve- 
ment at all three ages m the XCW region.^ 'An 
. average of 1.9^^ fewer 9.y ear-olds, 2.2^c fewer' 
13-year-olds and 3.2^. fewer J7-year-olds 
f ouW ans\ver a science question correctty in 
1972-73 than could do ,so in 1969-70 

EXfttBIT J Mean Achievement -Repon. Age 9 
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{pK.Ol at each age). In the Southeast,'on the 
other hanc;^ there was virtuaHy no change m 
achievement at ages 9 and 13. At age 17 
achievement declined 1.6 percentage points 
<p<.05). Given the declines in the rest of the 
natio^i. Southeastern 9-,'l3- and 17-year-olds 
showed a relative improvement m achieve- 
ment (p<.05). However, it should be noted 
that NOV ^udents consistently performed at 
a higher level than their counterparts in the 
Southeast. 

« 

Black and White Achievement 

« ■ ■ 

The average percentage of both blacks and 
whites correctjy answering a science question, 
dechned between 1969-70 and 1972^73" 

EXHIBIT 2. Mean Achievement. Regron.-Age \i 
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EXHIBIT 3. Mean Achievcnlcni Region. Age !7 



EXHIBIT 4. Mean Achiocmcnl Race, Age 9 
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(Exhibits 4— e^. iAverage blapck achievenient 
declines were sm^ler thfin those of whites at 
ages 9 and 17: however^ ar^|f i3 they were 
greater* The percentage of 9-y^8old blacks in* 
the nation answering a qu^tKjn^ correctly 
declined 0.9 percentage points. However » the 
probability that a decline this large would be 
observed ^ven if there was no change in 
achievement for the black*f>opul£^tion at age 9 
IS relatively high (p<.32). The white decline 
at age 9 ytss 1 .5 percent^e poipts (p<.01 ). 

At age 17 • black achievertienl declined 1.9 
percentage, points (p<^03) wMle the 
percentage of whites answering a -question 
corre^ly decbned 2.7 'points (p<.01). The 
percentage of 1 3-yeat-oW bjacks jgj^Qhng a 
question correctly declined 3^ points on the 
a\-erage (p<.Ol)» compared to only 1.7 per- 
centage points for whites (p<.01 ). . 

Regional Adiievement for Blacks 

The most encouraging change m achie\-ement 
occurred at age 9 for Southeastem'blacks. AJ- 



EXHIBIT 5« Mean Achievement: Ra^e. 13 
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EXHIBIT 6 Mean Achievement Race. Age'I7 



EXHIBIT 7. yean Achievement 
Blacks by Region, Age 9 
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though at least 'some dechne was evident for 
all the other groups at.^1 three age leWls. ' 
{>-yev,-old black acWvem'ent m the Southeast 
Improved '(Exhibit 7^).. An average "of 2.8rr" 
rHore Southeastern blacks at a'ga 9 correctly 
ans\ver-gd a science question m* 197^ than 
could do so .u?^1970 lp<.01). In contrast, thi? 
achievement of NCW blacks at the same age 
declined ^-5 percentage points (p<.Ol). The'^^ 
smaller national decline for 9-year^ld blacks 
IS attributable to gams in the Southeast, J^x age 
13 an average of l.l^r fewer blacks answered 
a question correctly \j\ the second assessment 
(p<.27). However, the percentage of NCW 
blacks at this age abljjL to answer a question 
correctly dropped 5.1 points (p<01) (Exhibit 
8). The achievement of 17.year-old blacks m 
the Southeast' dechned 1^ percentage points 
(p<.36)/ compared to a decjme of 2.5 per- 
centage point:s tp<.05) for iV-year^ld biacks 
m the NCW region ( Exhibit 9>. 
^\ » 

Regional Achievement forWhitefS 

WTiWe fev^r Southeastern whites at all three 
ages could correctly ans\Ver science -questions 
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EXHIBFTS. M^n Achievement, 
Bli'cisby i^^gion; Age 13* ^ 
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EXHIBIT 9. Mfcan Achievement 
EUacks by Region. Age 17 
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EXHIJIT ICUMcan Acfiieveraent: 
Whites- by Region. Age 9 ^ 
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m 1972-73 than m 1969-70, generally speak- 
ing Southeastern .whites showed no evidence 
oT greater dechnes than whites m tfre rest of 
the countr>-. 

An average of 1^^ fewer white Soulheastem- 
eis, at age 9 correctly answered a science 
question m the s^ond assessment (p<L21) 
compared to fewer NCW .whites at^ this 
age >s2<ii?<(Exh)bit lOK At age 13. 1.2^r 
fewer Southeastern (p<.31) ,and 1.87r^ver 
NCW whites ^(p<.01 j correctly answereCl a 
given question in 19|2 than could do s6 in 
1969 (Exhibit 11). Among 17-ye^-old whites 
the dechne was 1.2^ for Southea^temers 
<p<.18) and 3.0^^ (p<.01) for the NCW (Ex- 
hihit 12 r. i ' ^ • 



EXHIBIT li. Mean Acjiievehicnt: 
Whites by I^egipn^ Agc'lS 
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EXHIBIT 12. Mean Achievement 
Whites by Region. Age 17 
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A summar>' of .regippal-- differences in 
achievement, for both blacks and whitk is 
presenUid below^ 



Differences in Achievement. Race by Region 

48c Blicks ' .Whites ' 

Southeast ^ 
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The 95'^^'Conridenco inK^n-^for ail achievement 
changes displayed in ExhibiU 1-12 appear m Appen- \ 
dix B 
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* CHAPTERS. 

PATTERNS IN THE RACIAL CaMPOSITloW OF SCHOOLS \N J»E 
SOUTHEAST AND^NCW REGIC»JS, 1969-73 



The major federal educatnonaT goal of the last 
two decades has been to pro\ade equality of 
^educational opportunity for all students. The 
main effort in this area has been the 
■desegregation of -our nation's schools.' Wh^l'e' 
an evaluation of the effectiveness- of the de- 
segregation ^effort .canVaot .and should not be 
based solely on achievenaent measures, the im- 
pact of desegregation ort student achievement 
has remained an important educational and 
pohtical issue about which wehaye surpnsing- 
ly httle solid information. The path-brpakint 
report on Equality of Educational Opportu^* 4 



Uy/EEOS) in 1966. often referrM "to as ffte^ 
Co/eman report. .and the reanalyses of it pro- 
vyled the first national-level data on this issue, 
(owever, the Natignal ^Assessment o"f 
Educational Progress (NAEP) dat^ presented, 
^here are the only nationaPsurvey data 
collects on a conhnilmg basis. Unlike EEOS, 
the NAEP data permit the -examination Q*f 
Changes in achievement. and changes nn,. the' 
racial composition qi scbpols. 'Becai^e* 
National Assessment* 1$ a continuing, 
coordinated project and not a one-time effort 
like EEOS, it provides the opportunity .to 
gatheif trend data and compare these changes' 



EXHIBIT 1 3. Percent of Sc^urtieasiern, Blades and Whites.' Age 9. in Schools of 
Different Percerft^White Gohif^tVbn. 1970 and 1973 




V 



■11 •. 



ERIC 



The i^houl ^.ompoMtion and athu^vcment-daia 
fourt/j in the remainder of study ar? from * 
the National A^^e^bment 'of Educational Pro- , 
gr^bb iKiente d^^es^ment^ and are ba^^i^d on the 
percentages of white s^^udents reported in the 
pnnci{,>ar> que>tionnaire in the 1969-70 and 
1972—73 School years.' -These data are con- 
'>ist't*ni \Mth the receinh published Coleman 
stud\ b^M^d ua data c*t)lletted b> tjhe Offi/e of 
Civil Rfehtb of the Department of Health, Ed- 
ucation, and Welfare/ After establishing the 
trendMwithin each region over time'using the 
National Absesi.m^nt data, the remainder of 
this action lompares aijd- contrasts the re- 
gional differences in the black-white com'po- 
Mlioffi of scnools in the Southeast and NCW in 
botU assessment ye^s. While charging racial 
convposition is only one of^ many factors 
posiibly related to changes in sciencp achieve- 
ment and therefore must not be regarded as 
offering proof of c^use and effect, it is 
nevertheless an important addition to the^ 
information we have/ 

Trends in the Southeast 
Major shifty in the black -white composition of 



schools^ occurred in the Southeast between 
the 1969-70 and 1972-73 schopl y^ars for 
both black- and white students/ In 19.70 the 
Southeastern schoob were^tiH segregated to a 
large extent, with approximately 70^ of the 
"black students attending schools that had 
fevsXer than lO'^f vChite students' (App^endix C,V 
Table CI). On the other hand,* about 8.57r of 
the white students attended.schools that Were 
between 80 and 100^ vvhit^e in composition 
^Appendix C, Table C2). Three*years later the 
picture looked quite different. In 1972-^73 
approximately 20^f of the black studenfe 
vvereTin schools with fewer than 10*^ white 
students, and approximately h^^< of the 
Southeastern blacks went to schools that were 
at least half vvhite. The spread of black* 
students throughout* the 'schools, which in 
1969—70 were overwhelmingly white, is re- 
flected in Exhibits 13, 14 and 15. By 1973 
most white and black students in the South- ' 
east were attending racially mixed schools. 

trends in the IMCW 

Exhibits 16— 18' show that changes in the ra- 
cial composition of schools in the NCW region 



EXHIBIT 14. Percent qf^Soutl^astern Blacks and Whites, Age-13. m Schools of 
^ Different PerCent*White Composition. 1969 and 1972 
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EXii^BITV^ Percent Soucheasteni Blacks and Whites. Age 17, Schools of 
Ditlerent Percent- White Co'mposition, 1969 and 1973 




EXHIBIT 16. Percent of NCW Blacks ^nd Whites, Age 9. m Schools of 
Different Percent-White Composrtion. 1970 and 1973 
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EXHIBIT 17 Percent of NCW B!3ck3» and WKiies, AgM 3. in Schools of 
Pifferent Percent-Wliiie Composiirua. 1969 and IV72 





bnweon 1969 and 1973 tended to be sm^Il 
except at agt^ 9 < Appendix C, Tables CI and' 
C2). There was a, large increase m the percent- 
age of- black 'students at age 9 attending 
schools with fewer tl\an 109; white students 
between 1970 and 1973. In .1970 1^6.2% of 
the NCW blacks were in 0— 9'r white schools. 
By' 1373 the percentage had increased by 
two-thirds to 6l.;17r, This change suggests that 
elementary sihooli>'si the NCW were ♦more* 
segregated m 19.73 th^ they had be'en m 
1970 (Exhibit 16). At ages i3 and" 17 the 
ciianges>. while small, also are m the direction 
of increasing s>chool segr<?gation. Approxi- 
mately ^90% of the white students at all thr<^e 
ages attejidtxl sthools that \Vere at least SOC^^ 
white m both 1969-70 -and 'l97fi-73 
(Exhibits 17 and 18). 



Regional Differences 



IsVr th< 



Anotlier way of looking at trends itr the racial 
compovsition of the schools is to compare the 
two^ regions within a given year. The data in 



Exhibits 19 through 21 is the same as found 
m Exhibits 13 through 1§; however, it is of-* 
gani^ed'to emphasize a different perspective* 
on the data. 

Comparing the Southeast to the NCW empha- 
size^ differences in^ th^ black-white 
composition of schools for 6hes^e regions in 
1969-70 ^id 1972-73. U^hile the NCW 
b^ools vyere far less se^egated tUart the 
Southeastern schools in 1969^70, in 
1972—73 there was 2ft change in this situation. 
The percentage of Soiitheastein blactf stu-' 
dents attendiW^ schools 40—59% white in 
composition was greater than in the rest of. 
the nation in 1972i^nd 1973 (Exhibits 19 
throiigh21),. V ^ ' ^ 

Based on averages over all three age levels/' 
the following observations can be made:' 

1. In 1969—70 about twice the percentage 
of Southeastern blacks (TO'/r) attended 
» 0-97r white schools .as did NCW'blacks 
{3b7e), In 1972i-73 a complete reversal 
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EXHIBIT 18. Percent of NCW Blacks and Whites. AjTe 17. in Schools 
o! D'ifferent Percent-White Composition, I969*ana 1973 




EXHIBIT Percetft of Black and White Students, Age 9, in Schools of Different 
White Composition. A Comparison of Regiop^I Differences in 1970 ^rid 1973 
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EX*H1B1T 20 Percent .of Black and While Students ^se 1 3. m^SchooLs of DifJ^rent 
White Composition ^ Compan^bn of Regional Dftferences in 1969 ^jid 1972 
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EXHIBIT 21* P.crcent of Black and White Students. Age 17, in Schools of Different 
White Composition \ Comparison of Regional Differences in 1969 and 1973 
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occurred. More than twice the percentr 
age of NCW blacks (45^^) attended 
0—9^it white schools than did South- 
eastern blacks 1 2 1 ) . 

2. .From 1969 to 1973 the percentages of 
white students in the Southeast 
* attending 80-lOO^r white schools 
dropped from 85^^^ to 607-. In the NCW 
region the percentages pf white studenu 
changed httle. However, this would be- 
expected given the snraller perc^tage of 
blacks in the NCW region relative to the 
Southeast (see Appendix A. Table Al 
for the percentage m both regions)., 
f 

By 1972-73 the percentages of both black 
and whKe students attending racially mLxed 
schools was far. greater in*the Southeast than 
m the rest t>S the nation. 



1 ' 

Twenty Year. After Bn,un Equalits of Educationoi 
Opportunity. A report of the U.S. Commission on 
Cml Rights. March 1*975. p 90 The essential purpose 
of desegregauon js "to provide the equal educational 
opportunity that segregation inherently denies and to 
permit all pupils» to develop the under^Unding and 
appreciation of each other that inevitably wjU result 
in a vnore equitabJe societ> for a31 Americans 
" As part *oT a longer National Assessment question- 
naire, the pnncipals of each "school were asked 
approximately *what percentage of students in their 



school was white This information u-as then col- 
l^^^A^*"^^ following si;!f categones 0-9^.. 

10-39-, 40-59^., 60-79^.. -sO-lOO^c. an5 un- 
known. 

Coleman el al : Trends in School Segregation 
{^^l9-l97J, (Washington, DC. The Urban Institute 
19<o). 

"No research to date in this area has proven* a 
detinitive relationship between academic achievement ■ 
and the racial composition of schools. Given the enor 
niit\ of the political, moral and technical problems 
involved in the desegregation issue.i^is highU doybt- 
ful that any research ever will Two comprehensive 
o\erv'iews of the desegregation-academic achievement 
research to date are found in Nancv H St. John 
School Desegregation Outcomes for'children (New 
York John Wiley and Sons. 1975). pp. 16-41 and 
J^^S*.^^^*"*'^^- Relationship Between School 

D||g^gation and Academic Achievement A Review 
ot^P Research/' Law and Contemporary- Problems. 
39. No 2, Spnng 1975. pp 240-270 An empmcal 
demonstration of the problems inherent m mfernng 
causal relations from &urve\ data is given b> Daniel F 
Luecke and Noel F McGinn. Regression ^alvses 
and Educauonal Production Functions Can They Be 
Trusted''*' Hanard Educattonal Renew, 45. No. 3, 
.August 1975, pp 325-50, A discussion of the philo- 
sophicaland sociological issues raised "by using social 
saence endence to determine educational policy is 
foynd in Henr>> M Uvin. "Education, Life Chances 
and the. Courts The Role of Social Science 
E\ndence. *' Lau iind Con tempo mr\ Problems. 39 No • 
2. Spring 1975, pp. 217-40 

For a discussion of the r^pid transformation in the 
South from an essentially dual school svstem in the 
spring of 1970 to a umtar>- one bv^the fall of 1970t. 
see Fredenck Mosteller and Daniel P. Movnihan. eds , 
On Equality of Educational Opffortumty (New York. 
Rahdom House, 19754r pp. 58—63. 

Averages are derived frona Appendix C, Tables CI 
and C2. 



CHAPTER 5 

REGIONAL COMPARISpNS OF SCIENCE ACHIEVEMENT AND 
RACIAL COMPOSmON OF THE SCHOOLS ^ * 



This section documents student achievement* 
levels- by the racial composition of the schools 
that they actually attended in 1969-70 and 
1972-73. 

Exhibits 22 through 33 chart achievement in- 
1969-70 and 1972-7 3 against the 
distribution of students in schools bf various 
racial composition. The following information 
can be obtained by using-these graphs. 



Percent-Wliit^ Categories 



60-79^ and 



1 . for a ^ven assessment year: 

a. Achievement for students in 0—9 
10-39. 40-59 
SO-lOO':? white schooU. 

b. The distribution of students in. the 
five categories of percent white. ' 

c. A visual representation of the rela- 
tionst^ip between achievement and 
racial composition by region. 

2. • For two assessment years: 

a.* A comparison of achievementiover' 
time-'in \he various percent-white 
categories. 

A comparison of the distribution pf 
students overtime in the venous 
percent-white categories. 
A visual representation of the 
changing relationship between 
achievement and raaal composition 
by region. 

« 

The bars are coded *to simplify the 
comparisons 'across tim^. The following 
symbols are used on all the graphs: 



c. 



0-9<r, c=i 40-59^r 80-100^0 
' 10-39^. ' 60-79?r 



The vertical axis displayVthe mean percentage • 
of students correctly answering a question. 
The taller the bar, the greater the mean per-' 
•centage of students correctly answering a 
question. The horizontal axisXlisplays thedis- ^ 
tnbution of students within' the five catego- 
ries of percent white. The wider the bar, the 
jfreater the percentage^ of students in tijat 
category.. The text accompanying each graph 
will point to important shifts in both achieve- 
ment and school composition. 



' Southeastern Blacks 

An e.KammatiOn of Exhibits 22, 23 and- 24 
lead^to several general observations! 

1. In 1969—70 approximately 709c of thfi 
t black students in the Southeastr attended 
0-9% white schools. In 1972-73 109c 
of the black students were evenly spread 
out among four categories of schdols. 
There were very large increases in the 
percentage of black students attending 
schook in the 10—39. 40^59 and 
60—79% wl)ite categones, while the per- 
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EXHIBIT 22. Ltr>el of SouiheaMern Black Achjoemeni, Age 9. m Relation 
lo Perctrni Vs'hne CopiposHion of iht Schools, 1970 and 1973 



6a 




5 ? X 5 £ 

EXHIBIT 23 U^el of Souihcasiern Black Achioemeni. Age 1 3, in Relation 
^ to Percent-\Mi7te Composition of the Schoob« 196? and 1972 




Dx^tnteDOA of S6oth^em BUdct o Diffeirnl Percent •H'hrtf Cate^onn 

EXHIBIT 24.Uvdof South^eastem Black Achievement, A^e J 7. in Relation' 
to Pcrccnt^VMiiie Composition of the Schools, 1969 and 1973 



1 9*3 




I>Ktr»btttK>t> of Sosthevtrm Bbcks in DifTrrrot Prrcml-H'htte CstcfonM 

,30 . 

.20 



centage of students in the 0— 9^e white 
^ • cat^ort sharplv dechned. 

2 At age S (Bchibii 22) there is a steady 
increase in achietement from the 0-9^c 
white to the 60— 79fc white category m. 
both 1970 and 197p. Howev'er, given*th^ 
large increa^s in the 'percentage of stu- 
. dents' m the 10-39 ,'40-59 and 60-79?c 
while categones in 1973, a greater per- 
centage of Southeastern black . 
^-yearK)lds were achieving better in 1973 
than -did so m 1970. 

3. At ages 13 and 17 the same* general 
patterns of racial" composition changes 
occur, but achievement gams are not 
generally obser\-ed (Exhibits 23.and 24). 
However, at > age 17 blacks attending 
schools that were 10—39^ white*'showed 
achievement gams. A general equaliza- . 
uon of achievement among students 
m various percent-white cat^gpries 
occurs m 1972—73. Within, cestain per- 
cent-\yhite categones showing large, in- 
creases of students m 1972—73, achieve- 
ment dropped from the 1969 level 
' .Because of the small size of these - 
categories m 1969, comparisons between 
1969 and 1972-73 are probably not re- 
bable. ' 



2. Achievement levels m almost all of the 
' percent-white school categones went 
down. The one exception was the 
80-100^ white category at age 17. Al- 
though none of the changes m achieve- 
ment m these categories are statistically 
significant, the persistence of these de- 
chnes tends to substantiate a general 
downN\*ard trend (Appendijt A, Table 
A3). A^ age 13, thef^ were declines of 
7.4^ percentage pomts (p<.dl) in the 
ro— 39%. white category and 7.6 
percentage points (p<.01) ' in the 
80-100% white category that pinpoint 
the large overall decline (5.1 percentage 
points) for 13-Year-old blacks in the 
NCW. ' ^ ^ 

At age 9 (Exhibit 25) the pattern m the NCAV 
was somewhat different. There was a large m- 
crease m the percentage of 9-year-old blacks 
attendmg 0—9% white^elementar>' 'schools m 
1973. The achievement levels of th^ blacks 
was 2.5 percentage points above that of the 
9-year-old blacks in 1970 that attended highly 
s^regated schools (p<.3d). The gams for this 
age level may be due to the large increase m 
the percentage of students in the 0-9% white 
category. In the 40-59, 60-79 and 80-100% 
white categories, the declines in achievement 
were all between 6 and 7 percentage points 
fp<.?2). < 



NCW Blacks - 

The relationship between achievement and 
school ycomposition is consistent for NCW 
black«^t ages IS and 17. An e.xammation of 
E.xhibit^i 26 and ^» shows the .following 
general patterns- 

1 . The distnbution of black students ages 
13 and 17 m the v-anous school 
cat^^^ories was about the same in 
^►1972-73 as it was m 1969. If anythmg, 
blacks were attendmg schools ^ylth fewer 
white students by 1973. 



Southeastern Whites * 

Based on Exhibits 28, 29- and 30 the follow- 
ing general observations can be made about 
the relationship of Southeastern * white 
achievement , and the racial composition ' of 
schools: 

1. Although the percentage of white stu- 
dents attending school with more than 
20% black students increased appreci- 
ably at all three ages, differences b^ 
tween achiev^ement levels were not 
. statistically significant. White students 
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EXHIBIT 25 Le^elof NCW BUck Achievement A^t 9 m Relauon 
(o^rcmc Hliice ComposHion ol the Sch^ls 1970 and 1973 ^ 




EXHIBIT 26 Level of NCV\ Black Achievement. Age 13. m Relatibn 
to Percent Uliite Comp<MHion of the SchooU. 1969 and 1972 
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EXHIBIT 27 Leve^ of NXW Black Achievement. Age 17, m Relation 
to Percenl-VMiiie Compo^iion of the jSchoob;. 1969 and 1973 
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EXHIBIT 28 Lc\t\ of Southeastern V^liite Achievement. Age 9, m Relation 
to Perceat-\^'hite Composition of the Schools. 1970 and 1973 




EXHIBIT 29. Level of Southeastern ^^■hlte Achievement, Age 13. in Relation 
to Percent-^^'hite Composition of the Schools, 1969 and 1972 
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EXHIBIT 30. Level of Southeastern \1i'hiie Achievemenf, Age 17, in ReUtion 
to Percent-White Composition of the Schools, 1969 and 1973 
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did decline some in achievement, but th^ 
dechneb were generally smaller than 
white decline^ in the NCW region » 



2 At age 9 over 80*^ of the wTiite >tudent^ 
m 1970 attended SCKIOO^- \viiite 
schools In 1973 9 -year -old whites w^re 
more evenly spread acToss the upp>er 
three categories « 80—100. 60-79 and 
«K>-59'*~' white! without any appreciable 
lo^s in achie\emen't (Exhibit 281. 

3. At ages 13 and 17 the a\erage declines in 
^ achie\emeni were less than Uie NCW 
a\erages. At both age levels there was a 
latge ipcrease of students attending 
schQols that were feo— 79^- white. Be- 
cause of tnis shift in the percentage of 
students m 60—79"^^ white schools, the 
achievement of students ^ttendin'g them 
m 1972—73 is most comparable to the 
achie\ement of students in schools that 
were 80-100^ white in 1969-70. There 
was \nrtually no change in the achieve- 
ment levels for student? " attendmg 
80^100^ white schools. These data sug- 
gest that de^egregatlon had no more than 
a minimally negati\e effect on white 
achievement at ages 13 and 17. .\5 was 
the case with blacks m the Southeast at 
these ^ges. there appears to be a general 
equ^iiation of achievement among sti>* 
dents in \anous percent-white categories 
but no^severe achievem^t decline. 

' ' NCW Whites 

Because' of the extremely high percentage 
upproxmately 90/^ of white students at all 
three ages in the^SO^-lOO'^ white category m 
both 1969-^70 and 1972-73. riiore detailed 
analysis of achievement resulti^ by the oj^er 
. percent-white categories cannot yield any fur- 
ther reliable clarification of the results (Ex- 
hibits 31 through 33). 

Conclusion ^ 

When science achievement is examined in re- 
lation -to the raaal composition of school^. 



both black and -white student> generally 
achie%e at higher le\els as the prpportion of 
'white 6tudents m the school increases. In al- 
most all cases the best perforniance levels for' 
both races come in schools in Which the ma- 
jorit\ of students are white.* (See Appendix 
A. Tables A3 through A6 for n\ore detailed 
data.) ^ 

Although the patterns found in our data con- 
firm the fact that blacks in majonty-white 
schools are performing better and that whites 
do not perform substantially worse in mo- 
derately desegregated schools, caution shotild 
be taken not to assume that these patterns are/ 
due onh to the racial composition or tile 
schools. Changes in the racial composition of 
schools may beneficially alter the relationship 
between the spaoeconomic and educational 
v^ables.that affect achievement. Wliile other 
investigations suggest that soaoeconomic \*an- 
ables ha\e a strong equalizing effect on 
achievement, direct cause-and-effect relation- 
ships between any of these \-anous factors 
have not been established.* 

The relationship between changes in school 
racial composition and changes in academic 
achievement are. in general, confounded with 
the accompanying changes in other xanables 
and are not consistent from one age to an- 
other. However, in^ the Southeast black 
achievement at age 9 did improve* and al ages 
13 and Yl there was a trend tow^ard eqitediza- 
tion of blaclc achievement among 
percent-white categones. Furthermore, the 
achievement levels of white Southeastern 
9-year-olds in schools from 40 t<> 100^ white 
did not change appreaably between 1970 and 
1973 although significantly more of those stu- 
dents were attending the 40 -59 and 60 -79*7^ . 
white schools by 19731 



The (general conclusions fou«d here w 
conx>borated b>' David J Armor. "School and Fam- 
ily Effects on Black and White Achievement A Re- 
exammaUon of the USOE Data." in On Equality of 
Educational Opportunity, eds Fredenck Mosteller 
and Daniel P MovTtihan ( New York Random 
Hoa<^. 1972). pp 196-»98. 
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EXHIBIT 31. Uvel of NCW White Achievement. A^. in Relation 
to Percent-White Composition of the Schools. \ 91t and 1973 * 
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EXHIBIT 32 Level of NCW White Achievement. Age 13. in Relation 
to Percent- Vrlnte Composition of the Schools. 1969 and 1972 




EXHIBIT 33. Levelof NOV White Achiev'ement. Age 17. in Relation 
to Percent- White Composition of the Schools. 1969 and 1973 
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'•Armor concludw that ' wl\ile integration ma> b« 
an important factor for black achievement, blacks 
might stiil never^ttaln fuU achievement equ4l»t> anUl 
their individual famil> hfe stvie c^tcnes up to that of 
whites'* Armor, On Equaltts of EJucattunal 
Oppurtuntty^ pp 225-26 Christopher Jencks et js\ , 
Iriequality. A Reassessment of the Effects Of Famit:^ 
and 'SchooUng in Amenca (New York Basic Books, 



'1972). The authors , reinforce the conclusions of 
EEOS and- its reanal^sis that present vanations in 
school resources have little to do with achievement 
The EEOS, Project Talent and Plowden study in 
England all ir>dicate that while certain (aciUties and 
policies sometimes have a slight relationship *to 
cognitire achievement, the general effect of vanations 
IS sl>ght or unpredictable 



f} ^ ^ APPENDIX A 

THE CALCULATIONS OF MEANS AND MEAN DIFFERENCE 



In general, if the ik6 of two groups are 
different, the aj^rage performance of the 
combined groups is not obtained by simply 
averaging the mean performance of the two 
groups. Instead, the combined performance 
. must be obtained by weighting each average 
* group performance by the proportion of in- 
dividuals in that group. At age 9 in 1970, for 
' example, the pro|>ortion of blacks was 0.128 
•nd the proportion of whites was 0.872. The 
combined 9-year-old average performance is 
not the simple average of 47.0% and 64.1% 
(Appendix A, Table A2). The national average 
performance is the sum of he group 
performances multiplied by the proportion of 
9-year-olds in each of the groups: 

61.9%= 0.128 (47.0%) + 0.872 f64.1%). 

. Further, if the group proportions change be- 
tween two assessments, the relation o| indi- 
vidual group means to the combined group 
mean also changes. Recognition that changes 
in relative proportions of groups can affect 
the overall performance helps to understand 
trends in achievement For exampfe, the per- 
centages in Appendix A, Table A2 and in the 
proportions in Appendix A, Table Al show 
that 13-year-oId Southeastem-HSlacks* and 



whites' average achievement declined 1.1 and 
12 percentage^ points, respectively, although 
the average achievement of Sottth'eastem 
13-year-olds de,cliiied only 0.1* percentage 
point. This appartot inconsistency is caused 
by a shift in th^)proportion of blacks in the 
Southe^tlB^m;d.293 in 1969 to 0^36 in 
1972 and is demonstrated in the following 
computation: 

1969 Southe^t average performance: 

. . 55.4% = ^^93 (42.4%) + 0.707 (60.8%). 

1972 Sout^feast average performance: 
55.3% ^ 0^36 (41.3%) + 0.764 (59.6%). 

Difference: -0.1%. 

In this «)mputation, the Southeast perform- 
ance is the siim of the Southeast black and 
white performance multiplied by the pro- 
portionT'of 13-year-olds in each group. The 
proporfion of whites increased and the pro- 
portion, of blacks decreased by 5.7%. Had the 
proportions remained . the same, the 
13-year-old performance in 1972 would have 
b^n p93 (41.3%) + 0.707 (59.6%) = 54.2%, 
and ^e Southeast would have also declined 
1.2 p|tcentage points instead of 0.1. 
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APPENDIX B 
CONFIDENCE INTERVAL ESTtMATES 



PCxhibits Bl and B2 present 
confidence-interval limits for the mean differ- 
ence Ln achievement in science between 
1969-70 and 1972-73. For each group a^d- 
at each age the white^bar covers a range that 
we are 95^ 9ohfident includes the average 
over all possible repetitions of the sample. For 
example, in Exhibit Bl it can be stated with 
95^ confidence that the average change in 
science achievement for 9-year-oId5 in the 
NCW region aechn^d between 0.7 and 3.1 
percentage points.- On the other hand, we 
cannot speak \s\\h confidence about the 
observed change ^or 9-year-olds in the 



Southeast, since it is almost as hkely that 
performance improved ^as it is that 
performance declined. 

The data in Exhibits Bl and B2 show that 
only 9-year-old blacks m the Southeast 
improved significantly at the 5% level. Except 
for Southeastern 17 -year-olds, who dechned 
significantly at the 5% level, all other South- 
eastern groups showed no significant change 
at the 5% level. All NCW groups except 
tJ7 -year-old blacks showed significant declines 
in achievement a€ the x>% level. 
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APPENDIX C 

DISTRIBUTIONS OF BLACK AND WHITE STUDENTS ATTENDING SCHOOLS 
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NUMBERS OF STUDENTS PARTICIPATING IN SCIENCE ASSESSMENTS 
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